Nonlinear electrophoresis of protein-detergent complexes.
A comparatively new procedure is described for the nonlinear electrophoresis of proteins. Movement and separation of complexes formed by proteins and ionic detergents is first experimentally demonstrated for SDS rainbow colored protein molecular weight markers (Amersham). This result was revealed by SDS-PAGE in an asymmetric zero average pulsed electric field with a peak amplitude of up to 300 V cm(-1) and a frequency of 100 Hz. The highest molecular weight fractions were found to have the highest nonlinear drift velocity. A two-dimensional map of distribution of the protein complexes developed using nonlinear electrophoresis followed by SDS gel electrophoresis in an orthogonal direction, reveals nonuniform distribution of the fractions. Nonlinear electrophoresis can be run without electrode chambers, since the buffer electrolyte is not used up in alternating electric fields. Thus, this new type of electrophoresis can have advantages in microfluidic systems and biochips. Also possible uses are discussed of nonlinear electrophoresis via nonlinear focusing of protein-detergent complexes for further improvement of the SDS-PAGE technique for the separation and examination of these large hydrophobic complexes.